degeneration of other more or less remote epithelial tracts: that these associations have diagnostic value. If you consider that these speculations are worth discussing I hope you will contribute many facts, criticisms and suggestions which will be helpful in the elucidation of a difficult problem.
In 1909 I read a short paper at the annual meeting of the British Medical Association.' This paper contained an analysis. of 210 consecutive new hospital ear out-patient cases, at the Liverpool Eye and Ear Infirmary-135 of these cases, i.e.,-64 per cent., showed auricular defects such as are associated with degeneracy. This in itself was a high proportion, but in the cases of chronic tympanic catarrh and otosclerosis (I couple these together as the diagnosis may not always have been correct) the proportion was forty-nine defective auricles to nine good ones, while in nervous affections of various kinds the figures were twenty-two to three. In what may be termed accidental affections the proportion was thirty-five bad auricles to forty-one good. In the discussion which followed it was quite properly pointed out that statistics, especially when the numbers were small, were notoriously fallacious and that until the proportion of defective 4lricles to good ones was established the figures given could nok be regarded as proof.
It might be thought that after this criticism I would hpve immediately set to work to collect statistics in all directions, but unfortunately my zeal for this form of research had reached its limit, and I regret that even now I cannot provide any large body of figures. I have, however, been keeping my eyes open and by classifying and counting ears in trams, trains, and public asseimblies, from time to time, have satisfied myself that defective' auricles do not occur oftener than one in five of the general public. I believe the proportion is considerably lower. On the other hand, among ear patients, without making regular notes of the feature but having it always in mind, the last nine years' practice has confirmed me absolutely in the belief that the analysis given exhibited a general truth.
Two Sundays ago I took part in a Church parade of 'volunteers;
while seated in the front row, and painfully conscious of the things I had left undone, I analysed the auricles of the choir boys. There were twenty-eight boys and every one of them had well formed auricles and so had the organist ana clergyman who preached. At the church door I looked at my fellow officers"'ears and found four defective I'Brit. Med. Journ., 1909 , ii, p. 1137 auricles (pairs) out of about thirty. As the men, to the number of about 200, filed out of the church I glanced at them and about one in five had defective auricles. This proportion I regarded as a high one, but it must be remembered that a proportion of these were C3 men. If anything can be deduced from the correctness of the form of the choir boys' auricles it is that the combination of a good ear for music and executive power are associated with good auricles and perfect functional continuity of the organ of hearing. Now take 158 consecutive eye patients examined a few days ago: 129 had good lobules, fourteen had doubtful ones which might be *counted either way, while fifteen only had definitely defective auriclesof the latter, three had interstitial keratitis, three senile cataract, one glaucoma, two asthenopia, one congenital cataract, one congenital ptosis, one myopia and cataract, one convergent strabisrnus, one astigmatism, and one muscoe volitantes. If I weight the evidence against myself by -counting doubtful auricles, twenty-nine patients out of 158 had defective auricles-in round numbers one in five. The hearing was not examined but none of these patients was actually complaining of deafness.
On the same day I went into the ear department and examined ten consecutivie cases. Four of these had good auricles: one deflected septum, one pharyngeal ulceration, one tonsils and adenoids, one suppurative otitis media. One case was doubtful, with chronic suppurative otitis. Five had definitely defective auricles: one otosclerosis and ? functional deafness, three chronic suppurative otitis media, one loss of bone conduction on both sides (cleft helix, attached lobule and Darwin's tubercle). That is, amongst the actual ear cases one had good lobules, there was one doubtful, and five had definitely defective auricles.
Taking these figures fherefore for what they are worth-amongst individuals generally with sound and defective hearing the proportion of good to bad auricles is about five to one-but taking the deaf alone the proportion is over 60 per cent. defective auricles, while if degeneration deafness cases are alone taken the proportion rises to at least five defective auricles to one normal.
I now come to the case which may be said to form the text of my paper (anld to which I shall refer as the text case). A boy, aged 17, wished to enter the merchant service but was afraid that deafness and imperfect sight might interfere with his career. He had already consulted five aural surgeons in various centres, and had been under treatment of one kind or another for several years, and finally, at the M-10a suggestion of one of the aural surgeons, his parents had taken the boy to a medical electrician and had spent £150 on electrical treatment. without benefit. His father had died at the age of 45 and his grandfather at the age of 43, but no family history of deafness was, obtained. The boy had narrow, attached lobules. No enlargement of tonsils or adenoids. He was of a somewhat " ne'urotic " type, but distinctly intelligent, if erratic. No night-blindness complained of. Examination by the ophthalmoscope showed pigmentary degeneration of the peripheral zone of each retina, but not of the type of retinitis pigmentosa-i.e., there were no spider-patches of pigment. My diagnosis was correlative degeneration of the auricles, one or more auditory neurons and the pigment layer of the retina-all epiblastic tissues. The symptoms were in many respects like those of senility.
You will observe that the hearing has a good range-that there is no total loss of perception at either end of the normal scale, that the defect is nearly equal in the two ears, that there is a distinct loss ol bone conduction and that the loss of air conduction is not more than could be accounted for by the former reaction. There was no paracusis Willisii. The fatigue reaction which I generally find prominent in these cases was not present, and the boy appeared to be giving me his attention. This absence of fatigue reaction probably meant that the excitability of the neurons was permanently low, or the synapse substance permanently defective or that recovery of function was too slow for the time allowed for the experiment. He was an only child, an interesting lad and keen to enter the merchant service, a choice of profession which was probably due to heredity and a restless disposition. His stepmother said he was difficult to manage and not a success at school. He did not, show any evidence of congenital syphilis unless the degeneration described could be so interpreted. His father and grandfather died at an early Section of Otology -age, and I would here point out that' the ear symptoms bear a similarity to those of senile deafness, and may perhaps be regarded as caused by presenility.
I have taken this case as a text because it is rarely that one finds the conditions under discussion uncomplicated by or unassociated with other lesions of the organ. I say " uncomplicated by " because I believe degeneration to be the underlying condition and predisposing cause of many diseases of both the middle and internal ear: that it makes the ,organ more vulnerable and less amenable to treatment.
The Sites of the Main Degeneration Lesion. -The absence of paracusis and loss of low tones probably exclude otosclerosis, though Professor Albert Gray's fine work has proved that this condition is itself an idiopathic degeneration, and my statistics go to show that it is frequently associated with degenerate auricles. Fortunately, for my purpose, it is not necessary to decide whether sound is analysed by the cochlea or bythe cerebral cortex, for the power of analysis in my text case is good, and it is not conceivable that one cochlea or both and cortex could be seriously impaired without the sound analysis being affected. The defect must therefore be somewhere between these parts. 'If we accept the neuron theory as completed by Professor Sherrington's " Synapse" the explanation of the phenomena becomes simple. Dr. F. W. Mott' in his Croonian lectures says: "The neuron, like other cells, nourishes itself' and is not nourished, and it depends for its development, life and functional'activity upon a suitable environment. It must also possess an inherent vital energy. In the neuropathic and psychopathic individual it may be conceived that in some portions iof the nervous system, especially the brain, there may exist communities, systems or groups of neurons, with an inherited low power of storage energy, rapidly becoming exhausted and especially-liable to depression of function," and, again: " 1orphologicallv, I conceive that the process of primary degeneration is an evolutional reversal cormmencing in the structures latest developed, namely the myelin sheath and the terminal arboris'ations and collaterals of the neurons," and, one niight add, in the hypothetical synapse of Professor Sherringtbn. Sir William Milligan and Cololiel Westmacott applied this explanation to the mutism caused by war shock, and Colonel Hurst2 gave a demonstration of its applicability 'Brit. Med. Journ., 1900, i, p. 1417, &c.; see also lAllbutt and Rolleston's "1System of Medicine," 1910, vii, p. 173 et seg. to concussion deafness. I think, however, in these cases that the true psychical or cortical elements must nearly always be invoked. Let us. assume then that the defect of hearing in 'my case results from degeneration of the neurons connecting the mid-brain with the cortex, causing imperfect contact or a rapid exhaustion of their vitality or of that of the synapse substance, or a permanent low degree of excitability and of power of transmission. This supposition removes the necessity for any attack on the brain cortex. So 'far from showing signs of mental degeneracy, many of my patients have brains of a relatively high order. In using the term " stigmata of degeneration" I do not imply that I agree with the criminologists that all or even manyindividuals exhibiting minor defects of the pinna have criminal tendencies or defective mental powers; on the contrary, my suggestion is that such defects of the pinna are associated mainly with localized actual or potential degenerations of the auditory nerve tract.
The occurrence of progressive and regressive variations will be discussed later.
Embryological.-I may be asked what possible connexion can the lobule of the ear-a mere piece of skin-have with the auditory nerve ?
Precisely because the lobule of the ear, the main site of visible variation is a piece of skin-without cartilage-in other words, is of epiblastic origin. How far mesoblastic tissue enters into the constitution of the pinna the embryologist does not tell us-but the pinna is' clearly developed from tissue lying outside the " cleft membrane " in contradistinction to the structures of the middle ear which are hypoblastic and mesoblastic in origin. About the time that I saw the textcase I examined a child with microphthalmos and coloboma of iris and choroid. The pinna were very well developed and the hearing was perfect. This was clearly a case of defective development of mesoblastic structure. When the crystalline lens isthe subject of congenital br -lamellar cataract ihe enamel of the teeth is usually defective; when there is malformation of the whole auricle, fusion or maldevelopment of the ossicles, associated perhaps with cleft palate and facial asymmetry (as in the case reported by me in the Transactions of the Otological Congress in 1899),1 the failure of development concerns hypoblastic afnd mesoblastic tissues, while those of neuroblastic origin are unaffected. I think, therefore, it is fair to assume that failures of development and localized degenerations are apt to* pick o-t one or other of the great embryonic layers and different parts of the same layer which are functionally related, though failures are not necessarily limited to one layer. From the point of view of the evolutionist they are correlative variations.
Evolutional.-Professor Ray Lankester"in " The Kingdom of Man," p. 132, says: " Whilst natural selection may be favouring some small and obscure change in an unseen group of cells, such as the digestive, pigmentary or nervous cells, and that change a change of selection value, there may be, indeed often is, as we know, a correlated or accompanying change in a physiologically related part of far greater magnitude and prominence to the eye of the human onlooker. This accompanying or correlative character has no selection value, is not an adaptation-is, in fact, a necessary but useless by-product." Hugo de Vries writes as follows: " As soon as a plant deviates from its type it will be disposed to do so in more than one character. This type rule holds good for rare and casual abnormalities as well as for the more normal so-called fluctuating deviations from the type. Useful qualities are subjected to it as well as those practically useless, which are usually studied merely on account of the valuable indications they so often give for comparative science." Haeckel asserts' that while the pinna is a more or less useful implement in the lower mammals it is quite useless in the anthropoids and man, the conduction of sound being scarcely affected by the loss of the pinna, and that in this loss of function we have the explanation of the extraordinary variety in the shape and size of the shell of the ear in different men. Even if that be true, the degeneration of the lobule or some other part of the pinna may serve as an indication of degeneration of correlated structures which are of functional importance. Regarded as biological variations I take it that these changes would be described as "minor," ' continuous," or "fluctuating," and are therefore 'ot specifically hereditary. The tendency to vary is hereditary, and the particular direction and degree, of variation depends on nutrition and environment. In this respect they differ from the grosser malformations which are " major or " discontinuous" variations,. and are heritable. The question may now be' put : Are these variations progressive or regressive ? " Progressive and regressive variations take place in the same individual, giving rise to that inequality which characterizes the development of the so-called degenerates. Thus one and the same man "' The Evolution of Man " (translation), 1905, ii, pp. 708, 709.
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may have a hare-lip or a club-foot and yet be a genius." 1 'If this be true of major it is equally likely to be true of minor variations. In the latter the result is largely determined by nutrition and environment. May it not be that we are witnessing a gradual differentiation of men into definite types which are adapted for different forms of activitythe man of action, the student and so forth, much as ants are differentiated into workers, soldiers and the group which propagates the race ? The development of the higher brain centres is inimical to instinctive actions. Deep thinking necessitates switching off the special senses. The " brown study" and " absence of mind " may become a fixed habit, and as senile degenerations take place the switching off, which may have begun as a voluntary action, becomes involuntary, and its prevention requires a conscious effort of the will. The charge is constantly made against the subjects of senile and other forms of degenerative de.afness: "lie hears well enough when he wants to." Amongst soldiers whom I have examined either as patients or for discharge from the Army, I have been struck with the prevalence of the defective lobule. These men, notwithstanding the patriotism and the keenness of the majority, were not fitted to stand the hardships or the sound-concussions to which soldiers are subjected, and consequently became deaf. It may be objected that deafness as a consequence of progressive evolution of one part of the brain is absurd. It must, however, be remembered that the path of evolution is strewn with wreckage, and that "degeneration" is not peculiar to slum-life.
Treatmenit.-I must pay my respects to this time-honoured heading; and, after all, much may be done for the individual. As has been remarked, the condition specially described is rarely uncomplicated, and the otologist can at least treat the complications. The degenerative factor can only be treated on general lines, and these require the cooperation of the physician. Nutrition, choice of work and environment are the main points to be considered. Preventive Treatmnentt. This brings us into the domain of sociology and politics. The aim of treatment should be to influence the nutrition of the child from its conception, and its nutrition and environment from its birth. It takes into its scope not only the child but the health and habits of the parent. Whether or not the germ-plasm can be affected by the life and habits of,the individual there can be no doubt that as soon as ernbryonic life begins nutrition plays an important part. In conclusion, I should like to ask if we, as a society of otologists, could not, or ought not, to extend and deepen our influence in regard not only to the treatment of the individual but also to the solution of the sociological problems upon which I have touched.
DISCTUSSION.
Mr. W. STUART-LOW: I have listened to this address with great interest; it has made me think, and I have learned a good deal from it. I have always been taught to observe things, but my observation has been thrown into the shade compared with the minuteness and thoroughness of that displayed by Mr. Jones, such as observing the ears of people in chtLrch, I have never, until now, attached great importance to the abnormalities in the external ear. I should like the President to give us in greater detail the points about the auricles which he has noticed, and their association. The lobule running into the ear is very characteristic in some people, but I have not noted it specially, in connexion with deafness. One distinguished soldier, a patient of mine, has such a lobule. Criminologists say it is a criminal indication, but that is far from being the case in this particular instance. I also know a most estimable and amiable lady with the same type of ear. I once had to deal about a motor car with a man who had a pointed pinna, an indication of acquisitiveness, and I felt he would drive a very hard bargain. What is the significance of Darwin's tubercle? None of these individuals, as far as I know, were at all deaf. I look upon such peculiarities of ears as -accidental, without any association necessarily.with defective character. I should say there are more likely to be anatomical disturbances in the nose than in the auricle. In future I shall look out for these abnormalities in the external ear. We are aware of the variations there are in the length of the fibres of the tympanic membrane. I have been told that in those who have a sensitive musical perception the tympanic membrane is highly specialized. Does anything similar-bold good for the auricle? There is, of course, an intimate connexion between the neurons of the different parts of the brain. We all know the placid face of the deaf person who loses even the ordinary facial expression. Deaf patients find the hearing better atter a good laugh, and for such reasons I find it beneficial to order them to listen to such comedians as George Robey, the object being, not only to convulse the facial muscles by laughter, but the movements of the auricle are considerable during this exercise, which has an improving effect on the hearing. The'tympanic membrane, too, is stretched during laughter through the tension put upon the tensor tympani muscle. The probability is that just as the nerve terminals in the muscular fibres are acted upon so similar influences may affect the neurons in the nerve centre through the tendrils which join them all together. I have certainly found that listening to music and singing, and laughing freely practised and indulged in, have an improving influence on the hearing of my deaf patients.
Dr. H. J. BANKS-DAVIS: Since I received the abstract of this paper I' have made a point of noticing people's ears everywhere. I have never appreciated the possibility that any loss of hearing might be associated with a degenerated or malformed auricle, but I have often observed people " prick up " their ears, in the way animals do, when being tested witb the tuning fork. Lately a naval officer whom I was testing with forks delayed his responses in a marked manner, and on being asked the reason said he must have time to " prick up his ears," which I observed he really did. I think the auricle must have something to do with the sense of hearing: otherwise it would not be there. With regard to otosclerosis, especially in women, I have often been' surprised to notice how beautifully formed the auricles of these people are. Will the President draw on the board a diagram of what he means by an abnormal and degenerate auricle, for the i5oint is really one of great interest.
The PRESIDENT drew on the board sketches representing his views, and said: The lower portion of the lobule is epiblastic in origin, and it does not contain cartilage. Another defect is too deep a cleft between the lobule and cheek, which, carried to an extreme, would be a cleft between the tragus on the one hand and the antitragus lobule on the other hand. The " Morel ear," which is specially associated with criminality, is a narrow ear with a fairly long lobule attached along its whole anterior border. But extreme malformations are not what I refer to in my paper: I speak of the minor defects. I have seen bad types of auricles in extremely intelligent people. Genius is often associated with degeneracy, but degeneracy is so subtle, and takes so many forms, that it is almost impossible to say whether a man is degenerate or not unless there is some objective evidence of it.
Mr. T. GUTHRIE: May I ask whether the diminished secretion of wax, which is supposed to occur in otosclerosis, might not have some be'aring on the subject? The meatus is part of the external ear, and perhaps the decreased secretion of wax indicates degeneration of the ceruminous glands.
Dr. KELSON: As regards degenerate conditions, not only has the lobule adherent anteriorly been noted, but a Frenchman first showed that in tubercular persons the tissues of the lobule were so weak that ear-rings often cut out; whilst in the postero-superior part of the helix Darwin's tubercle has been associated with asinine or Simian characteristics and a pointed projection higher up with those of a satyr. Are any of these conditions really associated with maldevelopment or degeneration of the nervous system or internal ear ?
Mr. SOMERVILLE HASTINGS: If your type case is typical, Sir, and if your theory is correct, it is curious that there should be both-a middle-ear and an internal-ear deafness. Clearly, the internal-ear deafness would be due to degeneration of epithelial structures, but I do not see how the middle-ear deafness could be of that origin. In the case you cite, the deafness is mixed, that is to say, partly middle-ear; and I wish to ask whether that is the usual thing in these cases.
Mr. W. M. MOLLISON: These cases of quantitative loss of hearing seem to be extraordinarily rare, and that is my difficulty. I take it, your type case is one of quantitative loss of bearing: it has a normal lower tone limit and upper tone limit, but the hearing is diminished very much through the whole scale. I recognize that type of deafness but I have not been able to associate it with any particular deformity, though I admit I have not looked specially for it. I have attributed this type of deafness to a degeneration in the patient's family.
The PRESIDENT (in reply): I am glad of the very kindly, though severe, criticism which my paper has evoked. I wanted to know whether otologists did attribute importance to minor abnormalities in the auricle. It is true that my figures are small, but they are true, and I cannot get ovbr their indication. I am sure that among the general public the jroportion of abnormal to normal auricles is about one in seven or eight, but in my ear out-patient clinic the proportion is at least half, taking all the cases which come to that department. When one comes to deal with such conditions as otosclerosis and nerve deafness, the proportion of abnormal auricles is very high, about five imperfect to one perfect. Assuming these proportions to be correcf, either there is sometbling in the association, or there is not. If there is something in it, what is it ? It is in order to set other minds thinking about the matter that I have brought this communication forward. If there is anything in my submittal, I think it must have a large bearing on our practice. Mr. Mollison has pointed out that pure cases like my text case are very rare. I also pointed out in my paper that that was the reason I selected this case as my text: it seems to me to be more or less a pure case. Mr. Somerville Hastings did not seem to think it was pure. In my opinion it is a case of neuron deafness: it cannot be cochlear and it cannot be cortical. There was no difficulty in sound-analysis, so that whether you accept Sir Thomas Wrightson's theory, or IHelmholtz's, the lesion must be in the neuron or synapse. Rinne's test was 20 seconds positive: normal hearing with this fork would give Rinne + 30 seconds. [Mr. HASTINGS: Would you not thiVk that showed some implirment of air conduction ? I should think there was some impairment or change in the drum or ossicles.] If the cochlea is switched off from the cortex the result of the Rinne test is bound to be affected: if the patient hears pothing it is of no use discussing Rinne. My patient heard sixteen, thirty-two and sixty-four double vibrations, and Galton up to the limit: notwithstanding this the boy was distinctly deaf. I should say his cochlea and cortex must be nearly or quite normal. I say the condition shown by this boy underlies a large proportion of deafness, renders the organ more vulnerable, and perhaps explains some of our difficulties with regard to the Rinne test. The matter is worth thinking about, and that is all I claim: my paper is simply speculative. The question is asked, Why should the middle ear be affected as often as it is ? " I reply, Why not?" If degeneration does pick out different parts of one layer of the embryo, it is not necessarily limited to one layer. You may find epiblastic changes associated with hypoblastic and mesoblastic changes exhibited in the septum, nasopharynx and mniddle ear. But after you have removed adenoids, straightened the septum, and treated the middle ear, there is often a residual deafness with which you can do nothing. That is where my siggestions come in. I would not like to advise anybody to spend £150 on electrical treatment of such a case. It is partly as a protest against advice of that kind that I have brought the matter up. I was interested in Mr. Stuart-Low's remarks concerning the advantage of making deaf people laugh, and prick up their ears. The question of musical people is a very interesting one. It is generally said that acuteness of hearing has nothing to do with a musical ear, but I should think otherwise. I can understand a deaf man sitting in his study writing music, but I cannot understand an executant or conductor not having good hearing. ile must at least have perfect power of sound-analysis. With regard to the insane, it is perfectly well known that the insane and criminal have more deaf among them than has the ordinary population.-This subject is only an extension of what I have been trying to bring Jorward, but I have dealt with minor variations only. The cases I have brought forward are subject to the influence of environment, and the-refore amenable to a certain amount of control: the others are hereditary and only in a small degree affected by environment. I thank you very much for the way in which you have received my paper. It is sometimes advisable to break new ground, even if it is badly done.
